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CHAPTER 1 
 
 
 INTRODUCTION  
 
 
1.1  Introduction 
The voltage source inverter (VSI) is increasingly used is powered wheelchairs, 
electric vehicles, aerospace, medical and military applications, and nuclear power plants 
due its advantages such as high power density, efficiency and simple control. In this 
application, because the fault can result in huge damages to the human life and 
environments, the reliability of the drives is one of the most importance factors guarantee 
the safe, continuous and high performances operation under even some faults. Generally, 
when fault occurs, the drive system has to be stopped for emergency or non-programmed 
maintenance schedule. Due to the high cost of unexpected maintenance, the development 
of a reliable system is the area of interest ( UiMin et al., 2015 and B.Tabbache et al. 2014). 
A prompt and accurate diagnosis of faults are needed to ensure the reliability of 
power electronics and reduce the risk of failure (Iannuzzo et al., 2013). To keep the power 
electronics reliability at a higher level, an accurate technique is required to determine, 
classify and diagnose the problem. According data provided, the reliability of power 
electronic devices is very important because semiconductor failure and soldering joint 
failure in power devices take up 34% of power electronics system failures and 38% of 
faults in variable-speed as drives are due to failure of power devices. Besides, statistical 
data also shows that 63% of the inverter experience faults within the first year of operation 
